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n the 1980s, human immunodeficiency virus (HIV) infection was considered untreatable and predictably lethal. Today, with highly effective antiretroviral therapy, it has become a chronic condition in which patients have a life expectancy comparable to that in the general population.
This change has led to new challenges for primary care physicians, many of whom now find themselves either the sole medical provider for or the comanager of aging HIV-infected patients. Given that about one-fifth of new HIV diagnoses are now in people over the age of 50, it is crucial that primary care providers be able to recognize and diagnose the disease in this population. In addition, they need to effectively manage the polypharmacy and subsequent drug interactions prevalent in older HIV-infected patients. Finally, the clinician must address comorbid diseases common in the elderly, specifically neurologic, cardiovascular, metabolic, and endocrine disorders, as well as performing routine cancer screening.
Take-home point
• As the number of people age 50 and older with HIV infection increases, primary care providers must be able to both recognize and manage the condition.
■ RISING PREVALENCE OF HIV IN THE ELDERLY
Globally, about 2.5 million people received a new diagnosis of HIV infection in 2011, and about 35 million people worldwide are currently living with it. 1 An estimated 1.1 million Americans are living with HIV, and of these, about 16% do not know they are infected.
The rising prevalence of HIV infection in this age group has prompted reevaluation of screening guidelines. The US Preventive Services Task Force recommends screening for HIV in all people ages 15 to 65, and also after age 65 in people at ongoing risk of infection. 6 The American College of Physicians has suggested that the range for routine HIV screening be expanded to age 75. 7 The costeffectiveness of expanded and more frequent HIV testing appears to justify it. Take-home points • An HIV-infected patient who is compliant with an appropriate antiretroviral regimen and has a CD4 count higher than 350 × 10 6 /L and a suppressed viral load now has a normal life expectancy.
• Today, nearly 20% of newly diagnosed HIV-infected people and more than 50% of all HIV-infected people in the United States are over the age of 50.
• The age range for routine screening for HIV infection should be expanded.
■ HIGH-RISK GROUPS AMONG THE ELDERLY
Early in the HIV epidemic, older patients acquired HIV from blood transfusions received because of hemophilia and other disorders. However, this rapidly ceased after blood banks began screening blood products. Today, people over age 50 who acquire HIV have many of the same risk factors as younger people.
Men who have sex with men are the largest subgroup of HIV-infected people in the United States, even among those over age 50. In particular, white men who have sex with men now constitute the largest demographic group among the HIV-infected elderly. 4 Intravenous drug users make up about 15% of older people with HIV.
Women who have sex with infected men or with men at risk of HIV infection make up the largest group of older women with HIV.
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Sex and the older person Many older HIV-infected people remain sexually active and continue to engage in unprotected sexual intercourse far into advanced age. According to one survey, 53% of Americans ages 65 to 74 are engaging in sexual activity regularly; however, they are not using protective measures with up to 91% of casual partners and 70% of new partners. 9,10 Many widowed and divorced people are dating again, and they may be unfamiliar with condom use or may be reluctant to use condoms because condoms can often make it difficult to maintain an erection.
Drugs for erectile dysfunction are making it easier for the elderly to engage in both vaginal and anal intercourse, but often without a condom. 9 Older women who no longer worry about getting pregnant may be less likely to insist their partners use a condom and to practice safe sex. In addition, age-related thinning and dryness can cause vaginal tears, increasing the risk of HIV transmission.
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Take-home points • People older than 50 have risk factors for HIV similar to those in younger people.
• Men who have sex with men compose the largest group of HIV-infected individuals in the elderly population.
• Unprotected sexual intercourse is common in the elderly for several reasons: unfamiliarity with condom use, difficulty maintaining an erection, lack of concern about possible pregnancy, and vaginal thinning and dryness in women.
■ UNDERDIAGNOSIS AND LATE DIAGNOSIS IN THE ELDERLY
The cumulative number of AIDS cases in adults age 50 and older increased nearly ninefold from 1990 to the end of 2009. Even more worrisome, one-half of HIV-positive adults over age 50 are diagnosed with AIDS simultaneously or within 1 year of their HIV diagnosis. 4 This late diagnosis-and therefore late initiation of treatment-is associated with poorer health outcomes and more rapid disease progression. 12 HIV patients who adhere to treatment and achieve a CD4 count above 350 and a low viral load have a normal life expectancy BLAYLOCK AND WORTMANN HIV infection in older adults often goes undiagnosed, for several reasons.
Providers may underestimate the risk in this population and therefore may not discuss HIV transmission or perform testing. Despite a US Centers for Disease Control and Prevention recommendation that people ages 13 to 64 be tested at least once, and more often if sexually active, only 35% of adults ages 45 to 64 have ever been tested for HIV infection. 13 Older patients may not perceive themselves to be at risk of HIV infection because of lack of insight and information about its prevention and transmission. They are also less likely than younger adults to discuss their sexual habits or drug use with providers.
14 In addition, compared with the young sexually active population, very little HIV prevention education is targeted to older people. 15 Social stigmatization is also a concern for many HIV-infected elderly, as a perceived negative reputation within their community may prevent them from seeking care and disclosing their HIV status. 
Take-home points

■ HIV ACCELERATES AGING, AGING REDUCES IMMUNITY
Many HIV-positive people can expect to live as long as people in the general population, but those who are diagnosed late and thus are started on antiretroviral therapy later in the course of their infection have a reduced life expectancy. Longevity depends on both restoring the CD4 count to near-normal and suppressing the viral load to undetectable levels. 3, 16 This is especially important for older adults, as HIV may accelerate aging, and aging itself may speed the progression of HIV disease, so that therapy may result in delayed or only partial restoration of immunity.
Older age at the time of HIV infection is a strong predictor of accelerated HIV disease progression in the absence of therapy. 17 Left untreated, older patients with HIV lose CD4 cells and progress to AIDS and death faster than younger patients. The deleterious effects of chronic immune activation in the course of HIV infection, combined with the immune senescence of aging, are thought to promote this accelerated course. 18 Recent data indicate that starting antiretroviral therapy early can help prevent the CD4-cell impairment that occurs with aging. 19 However, in adults over age 50, the capacity to restore the CD4 count with antiretroviral therapy apears to be reduced, despite demonstrated viral load suppression and better adherence. 20 Although mean adherence rates appear higher in older HIV-infected patients, they are worse in those with neurocognitive impairment, highlighting the importance of evaluating neurocognition in this population. 21 Decreased immune recovery and the subsequent increased risk of serious AIDS events are factors that now favor starting antiretroviral therapy in all HIV patients over age 50, regardless of CD4 count.
Take-home points
• Without treatment, HIV infection in older patients progresses more rapidly to AIDS and death than in younger patients.
• HIV-positive people over age 50 who have never received antiretroviral therapy should be strongly considered for it, regardless of the CD4 count.
■ SO MANY DRUGS, SO MANY INTERACTIONS
Since HIV patients are now living longer thanks to antiretroviral therapy, they are now experiencing more disease-and treatmentrelated problems. This has led to an increased likelihood of polypharmacy, defined here as the use of six or more medications. In general, polypharmacy in the elderly is associated with adverse drug events, drug interactions, inappropriate medication use, delirium, falls, fractures, and poor medication adherence. 22, 23 But it becomes even more of a problem in HIV-infected elderly patients, as various drug interactions can alter the effectiveness of the antiretroviral regimen and can result in drug toxicity.
The age range for routine screening for HIV should be expanded 
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The most common classes of medications used in the elderly are antihypertensives, lipid-lowering agents, antiplatelet medications, antidepressants, anxiolytics, sedatives, and analgesics, and many of these have notable interactions with current antiretroviral regimens. 24, 25 Most medications, including antiretrovirals, are cleared by the liver or kidneys, and the function of these organs often decreases with age, resulting in impaired elimination and in drug accumulation.
Information on drug interactions is readily available from the US Department of Health and Human Services, 26 drug interaction databases, 27 ,28 and drug interaction software. The combination of antiretroviral therapy and preexisting polypharmacy significantly increases the risk of serious interactions, which can lead to drug toxicity, poorer adherence with antiretroviral therapy, loss of efficacy of the coadministered medication, or resurgence of HIV infection due to drug-drug interactions affecting the metabolism and ultimate efficacy of the antiretroviral therapy. An increased awareness of common drug-drug interactions can prevent coadministration of potentially harmful medications in elderly HIV patients.
Important interactions between antiretroviral drugs and other drug classes are summarized in Table 1 . [25] [26] [27] [28] Most notably: • Simvastatin and lovastatin are contraindicated with any protease inhibitor.
• Proton pump inhibitors are not recommended for patients taking ritonavir-boosted atazanavir. If a proton pump inhibitor is necessary, the daily dose should not exceed 20 mg of omeprazole or its equivalent in patients who have never taken a protease inhibitor, and it should be taken 12 hours before boosted atazanavir.
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• Corticosteroids, whether systemic, inhaled, or intranasal (eg, fluticasone, budesonide), should be avoided in combination with any protease inhibitor, as they can cause iatrogenic Cushing syndrome and also pose the risk of adrenal crisis during acute illness.
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Take-home points • In cases of preexisting polypharmacy, antiretroviral therapy can lead to significant drug toxicity, poor adherence to medications, and resurgence of HIV infection.
• Increased provider awareness of common drug-drug interactions can prevent the prescribing of potentially harmful drug combinations to HIV-infected elderly patients.
■ COMORBIDITIES
In recent years, more than half of the deaths in HIV patients on antiretroviral therapy have been from noninfectious comorbidities such as cardiovascular disease, bone disease, and renal failure, which often coexist and are associated with advanced age. 29 In fact, both older age and each additional year of antiretroviral therapy are independent predictors of polypathology (simultaneous occurrence of two or more defined diseases). 30 The Antiretroviral Therapy Cohort Collaboration found that age greater than 50 was strongly associated with increasing rates of non-AIDS-related malignancy and cardiovascular disease. 31 
■ CARDIOVASCULAR DISEASE
With the increasing life expectancy of HIVinfected adults on antiretroviral therapy, cardiovascular disease has become an important concern. HIV-infected adults appear to have a significantly greater risk of myocardial infarction and coronary artery disease than agematched HIV-negative individuals. 32 Strikingly, being older than 50 itself increases the risk of hospitalization for cardiovascular disease fivefold (incidence rate ratio 5.01, 95% confidence interval 3.41-7.38). 33 In addition, HIV infection is associated with a risk of acute myocardial infarction 50% higher than that explained by recognized risk factors. 34 This high prevalence of coronary artery disease is likely from a combination of factors, including increasing age and the chronic inflammation and immune activation associated with HIV infection. 35 An association between untreated HIV disease and markers of risk for cardiovascular disease has been identified. 36, 37 In addition, antiretroviral therapy is associated with dyslipidemia, which is most pronounced with protease inhibitor regimens. 38 only cumulative exposure to indinavir, lopinavir-ritonavir, and didanosine was associated with an increased risk of myocardial infarction. 38 Traditional risk factors such as obesity, tobacco use, and genetic predisposition also apply to HIV-infected people. 39 In fact, the prevalence of traditional risk factors such as smoking and dyslipidemia is generally higher in HIVinfected people than in the general population, although this situation may be improving. 40 Science needs to elucidate the relationship between traditional and nontraditional risk factors for cardiovascular disease in older HIV-infected adults. In the meantime, older patients with HIV require aggressive management of modifiable risk factors.
Tools for assessing cardiovascular risk include the Framingham risk score 41 and the Data Collection on Adverse Events of Anti-HIV Drugs 5-year risk calculator. 42 The European AIDS Clinical Society guidelines recommend considering changing the antiretroviral regimen if the patient's 10-year risk of cardiovascular disease is more than 20%. 43 Recommended strategies for reducing cardiovascular risk in elderly patients with HIV infection include counseling about smoking cessation and weight loss at every clinic visit and optimally controlling dyslipidemia and hypertension using nationally accepted standardized guidelines. 44 
Take-home points
• HIV infection is associated with a 50% higher risk of acute myocardial infarction beyond that explained by traditional risk factors.
• Chronic inflammation, immune activation, and dyslipidemia associated with antiretroviral therapy all contribute to cardiovascular disease in HIV-infected patients.
• HIV-infected elderly patients require aggressive management of modifiable risk factors for cardiovascular disease.
■ ENDOCRINE DISEASE
Diabetes mellitus
The estimated prevalence of diabetes mellitus is 3% in HIV-infected people who have never received antiretroviral therapy, but glucose intolerance increases to the range of 10% to 25% in those who have started it. 45 Glucose disorders are associated with traditional risk factors as well as with HIV-associated factors such as lipodystrophy and antiretroviral therapy, specifically long-term use of protease inhibitors. 46 Although increasing age and obesity clearly play a role in the development of diabetes mellitus in this population, HIV-specific factors may also allow diabetes to develop at a lower level of adiposity than in people without HIV infection. 47 Strategies for preventing type 2 diabetes mellitus in HIV-infected patients focus on avoiding excessive weight gain, especially after starting antiretroviral therapy; regularly screening for diabetes using hemoglobin A 1c , both before and after starting antiretroviral therapy; and continuing to check hemoglobin A 1c every 6 months. The target hemoglobin A 1c should be less than 7.0%. This threshold should be increased to 8% in frail elderly adults if their anticipated life expectancy is less than 5 years, given their higher risk of hypoglycemia, polypharmacy, and drug interactions. 48 In addition, as in HIV-negative patients, diabetes screening should be performed if systolic blood pressure exceeds 135/80 mm Hg.
Insulin sensitizers such as metformin and thiazolidinediones should be considered for treating diabetes in HIV-infected patients if no contraindications exist. Consideration may also be given to switching the antiretroviral regimen from a protease inhibitor-based regimen to a nonnucleoside reverse transcriptase inhibitor-based regimen.
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Take-home points • Glucose intolerance has been associated with HIV-specific factors, including lipodystrophy and antiretroviral therapy.
• Avoiding excessive weight gain, use of insulin-sensitizing medications, and alteration in antiretroviral regimens should be considered for the treatment of diabetes mellitus in HIV infection.
Osteoporosis
Osteoporotic bone disease disproportionately affects patients with advanced HIV infection compared with patients of similar age. 49 Bone mineral density is lower and the fracture rate is higher in HIV-infected individuals.
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The pathogenesis of bone disease appears to be multifactorial. Traditional risk factors include hypogonadism, smoking, alcohol use, and low body weight, while HIV-related risk factors include chronic immune activation and antiretroviral therapy. 50 Several antiretroviral regimens have been linked to clinically significant bone loss, including both tenofovir-based and protease inhibitor-based regimens. 51 Most studies have shown that bone mineral density decreases by 2% to 6% in the first 2 years after starting these regimens 52 ; however, long-term effects on bone loss are unknown.
Questions remain. For example, what are the exact mechanisms that lead to the acute decrease in bone mineral density after starting antiretroviral therapy? And why is vitamin D deficiency is so prevalent in HIV infection, with low vitamin D levels seen in up to 60% to 75% of elderly HIV-infected patients? 53 Both the Work Group for the HIV and Aging Consensus Project 54 and the European AIDS Clinical Society 43 recommend screening for and treating causes of secondary low bone mineral density in HIV-infected men over age 50 and postmenopausal HIV-infected women. These causes include vitamin D deficiency. As of 2013, the National Osteoporosis Foundation guidelines include HIV infection and antiretroviral therapy as osteoporosis risk factors that should trigger screening for low bone mineral density with dual-energy x-ray absorptiometry (DXA). 55 As in the general population, the preferred treatment for low bone mineral density in people with HIV is a bisphosphonate, in addition to ensuring adequate calcium and vitamin D intake. It is important to repeat DXA imaging every 2 years and to reassess the need for continued bisphosphonate therapy after 3 to 5 years because of a possible increased risk of fracture with prolonged use.
Take-home points
• Osteoporosis and vitamin D deficiency both appear to be more prevalent with HIV infection.
• HIV infection and antiretroviral therapy are risk factors that should prompt DXA screening to evaluate for osteoporosis.
■ NEUROCOGNITIVE DISORDERS
HIV-associated neurocognitive disorders are common, with an estimated 50% of HIVinfected patients experiencing some degree of cognitive loss and some progressing to dementia. 56 Unfortunately, studies suggest that cognitive disorders can occur despite good HIV control with antiretroviral therapy, with one report demonstrating that 84% of patients with cognitive complaints and 64% without complaints were affected by an HIV-associated neurocognitive disorder. 57 HIV-associated dementia is often subcortical, with fluctuating symptoms such as psychomotor retardation, difficulty multitasking, and apathy. In contrast to dementia syndromes such as Alzheimer disease, relentless progression is less common in HIV-infected patients who receive antiretroviral therapy.
The Mini-Mental State Examination should not be used to screen for HIV-associated neurocognitive disorders, as it does not assess the domains that are typically impaired. The Montreal Cognitive Assessment has been suggested as the best screening instrument in elderly HIV-infected patients; it is available at no cost at www.mocatest.org. 58 As HIV-associated neurocognitive disorder is a diagnosis of exclusion, an evaluation for alternative diagnoses such as syphilis, hypothyroidism, and depression is recommended. If an HIV-associated neurocognitive disorder is diagnosed, referral to specialty care should be considered, as interventions such as lumbar puncture to assess cerebrospinal fluid viral escape and changing the antiretroviral regimen to improve central nervous system penetration are possible options under study.
Patients with poorly controlled HIV and a depressed CD4 count are at risk of a number of central nervous system complications in addition to HIV-associated neurocognitive disorders, eg, central nervous system toxoplasmosis, cryptococcal meningitis, progressive multifocal leukoencephalopathy, and primary central nervous system lymphoma. Adherence to an effective antiretroviral regimen is the primary prevention strategy.
Take-home points
• HIV-associated neurocognitive disorders and dementia can occur despite appropriOsteoporosis and vitamin D deficiency appear to be more prevalent with HIV infection ate HIV control and adherence to antiretroviral therapy.
• Adherence to antiretroviral therapy is the primary prevention against most central nervous system complications in HIV infection.
■ GERIATRIC SYNDROMES
The aging HIV-infected adult may also be at increased risk of geriatric syndromes.
In particular, a frailty-related phenotype of weight loss, exhaustion, slowness, and low physical activity was more common in HIVinfected elderly than in noninfected elderly. 59 HIV-infected men are 4.5 to 10 times more likely than age-matched controls to be frail, and the likelihood of frailty increases with age, duration of HIV infection, having a CD4 count lower than 350 × 10 6 /L, and having uncontrolled HIV replication. 60, 61 Other geriatric syndromes such as falls, urinary incontinence, and functional impairment have been identified in 25% to 56% of older HIV-infected patients. 62 Indeed, the combination of HIV and older age may adversely affect performance of instrumental activities of daily living. 63 Also, as previously mentioned, nondisclosure, fear of HIV-related social stigmatization, and a desire to be self-reliant are all factors that perpetuate the social isolation that is common among the HIV-infected elderly.
For these reasons, a comprehensive approach involving a geriatrician, an infectious disease specialist, and community social workers is needed to manage the care of this aging population.
Take-home point
• Geriatric syndromes have an important impact on health in aging HIV patients.
HIV-infected men are 4.5 to 10 times more likely than age-matched controls to be frail Derived from Shiels et al, 65 Deeken et al, 66 Powles et al, 67 and Patel et al. 68 BLAYLOCK AND WORTMANN
■ CANCER SCREENING IN HIV PATIENTS
People with HIV have an elevated risk of cancer. Specifically, compared with the general population, their risk is:
• 3,640 times higher for Kaposi sarcoma • 77 times higher for non-Hodgkin lymphomas • 6 times higher for cervical cancer. 64, 65 These cancers are considered "AIDS-defining," and fortunately, the development of effective antiretroviral therapy in the 1990s has led to a marked reduction in their incidence. However, the aging HIV population is now experiencing a rise in the incidence of non-AIDS-defining cancers, such as cancers of the lung, liver, kidney, anus, head and neck, and skin, as well as Hodgkin lymphoma.
66 Table 2 shows the standardized incidence ratio of selected non-AIDS-defining cancers in HIV-infected patients as reported in several large international studies. 65, 67, 68 The etiology for the increased risk of non-AIDS-defining cancers in the HIV-infected population is not clear, but possible explanations include the virus itself, antiretroviral therapy, and co-infection with other viruses such as hepatitis B, hepatitis C, and Epstein-Barr virus.
Guidelines for cancer screening vary by organization, and the American Cancer Society, the National Cancer Institute, and the US Preventive Services Task Force do not have formal screening guidelines for the most common non-AIDS-defining cancers. The European AIDS Clinical Society, however, has proposed some screening recommendations for selected malignancies. 43 In general, screening recommendations are similar to those for HIV-negative patients.
A specific difference for HIV-infected patients is in cervical cancer screening. HIV-infected women should undergo a Papanicolaou smear at 6-month intervals during the first year after diagnosis of HIV infection and, if the results are normal, annually thereafter. There is no consensus as to whether human papillomavirus testing should be performed routinely on HIV-infected women.
At the time of this writing, there are no recommendations for routine screening for anal cancer, although some specialists recommend anal cytologic screening for HIV-positive men and women, and an annual digital anal examination may be useful to detect masses that could be anal cancer.
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Take-home points • The incidence of non-AIDS-defining cancers is rising in the aging HIV population.
• There are currently no formal recommendations for routine screening for anal cancer.
■ FINAL WORD
Because patients with HIV are living longer as a result of newer effective combination antiretroviral therapies, physicians face a new challenge of managing conditions in these patients that are traditionally associated with aging. Providers will need to improve their understanding of drug-drug interactions and polypharmacy issues and be able to address the complex medical and psychosocial issues in this growing population. As patients with HIV on effective antiretroviral therapy grow older, the burden of comorbid medical disease will continue to increase.
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